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AMENDMENTS TO CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) A ehiral, non-racemic liquid crystal composition wbiefe 
comprises on aehirni liquid crystal host and up to abont 100% by weight of one or more 
comprising a ehiral , non rttccroic compounds having compound of the formula: 




C^C.H^Y^rAl^fR^^BlK-tR^^XCR 



wherein 



n is an integer from 1 to 20j *ad 
mis an integer from 2 to 20; 

a, b, p and q are either 0 or i , when p is 0, a is 0 and when q is 0, b is 0; 
Y is a single bond or an oxygen; 

X is selected from the group consisting of a single bond, oxygen, -CO-, -0-CO-, -CO-O- 
and a lower olkyl alkylene group where one or more carbon atoms is optionally 
substituted with oae or more of oxygen or -CO-; 

CR is a ghirnL, non rnnomic tail group moiety except that CR cannot be a ehiral 
hydrocarbon mil selected from the group consisting of: 



R 1 O 



R- R 3 



^-y* & ^ ^° ^ 

K a - « a 3 1 
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wherein 



each of R 1 and R 3 is independently hy drogen, lower alkvl. lower 
alkenvL lower haloalkvL or l ower haloalkenvl: 

R 2 is an alkvL, alkenvL ether, thioether, or silvl g roup having from 1 to 
ahnut 20 carhon atoms wherein one or CTR 7 groups are 
optionally, replaced with -S-. -Q-. -CO-. -CO-Q-- -Q-CO-. or - 
SifR'W and where R' is lower alkvl or lower haloalkvL 

provided at least one carbon center indicate d by * is an asymmetric 
carbon center. 



A and B, independently, are linker groups that can be selected from the group consisting 
of -CO-, -0-CO-, -CO-0-, -CH2-CH2-, -CH2-CH2-O-, -O-CH2-CH2-, -c^c-, 



wVW 3 , and W*y i ndopondcnfly, represent one or more optional sub s tituent s on con 
rings which con he s elected from the group consisting of H» halogen, aflt yl 
bolotdkyL olkcnyL holoolkenyL nitro and ateg et-wd 

rings T, A ond-B R T . R*. andR 8 together representing the represent a mesogenic 
cor e, wherein each of R^ R A 7 and R* is independently «=e selected from the 
eroun consisting of cvcloalkvlene. het erocycloalkvlene. cvclo«M"n»Y ipTU> i 
heterocvcloalkenvlene. arvlene, and heteroarvlene ea ch of which is 
independently optionally snbstituted with one or more s uhstitnents selected 
from the group consisting of hahde. alky L haloalkvL alkenvL haloalkenvl. 
nitro. and nitrite evcloncxane, eyelohexono, a phenyl and 0 naphtbyl group 
wherein one or two ring CSj group s or CH groups arc replaced by N ? WH, 
O or CO . 

2. (Currently Arneniled) The composition of claim 1 wherein CR is selected from 
the group consisting of : 
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R 1 O F 




wherein * indicates on nsy mm rtric carbon; R» -fl*d4t Vrodependcntly of each other, pro 
hydrogen, lower aXUyl or olkcnyl group s optionally ouhstimted with ' one or more hnlogonfr 
ftad-R 8 to on alkyl, alUonyl, ether, thtocthcft or o ily! group having from I to about 20 earbon 
atoms wherein one or more ClU group s ore replaced with - 0 , CO^ CO O , -O' CO , 
or SiQV)a and where R' is a lower alkyl optionally o nbotituted with one or more halogen s 
oach of R T . R A . and R p is independently selected from the f roup consisting of pnphthylene, 
cyclohexvlene, 6-membered heterocvcloalkvlene comprising on e or two ring nitrogen 
arnms. cvelohexenylene. 6-membered heter o cvcloalkenvlene comprising one or two rjng 
nitrn f en atoms. nhgnylMie. and het er oarviene coittPrismp one or two ring nitrogen atoms 
**ch of which is independently optionally su bstituted with one or more substituents 

4 

PAGE 6119 * RCVO AT 10/20/2005 1:10:03 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-6/28 * DNIS:2738300 * CSID:3036073600 * DURATION (mm-ss):05-08 



Oct-20-05 11:12am From-FAEGREiBENSON LLP 



3036073600 



T-7Z3 P. 07/1 9 F-221 



ScnalNo.: 10/038,054 

AmendmciH Response ro OA of 07/29/05 

selected from the group consisting of halide. alkvL hal oalkvL alkenvl haloalkenyl, nitro, 
and nitrile . 

3. (Currently Amended) The composition of claim I wherein each ofR^R*. and 
R p is independently selected from the group consisting of naphthvlene T phenylene. 
cvclohexvlene, cvclohexenvlene. pyrimidinyl ene. pvridinylene. 1,2,3^ 
tetrahydronaphthvlene, and 1.4-dihvdronaphthvlene. €Srfer 



R 1 O 




4-9. (Cancelled). 

1 0. (Currently Amended) The composition of claim l a wherein thcchiral 
nonraoomie compound ha o o biphonyl said mesogenic core is a biaryl moiety. 

1 1 . (Currently Amended) The composition of claim 1 wherein the chiml oonrocMnic 
compound has the said mesogenic core selected fro m the group consisting of: 




where R w is lower alley 1. 



12. (Cancelled). 

13. (Currently Amended) The composition of Claim 1 , wherein said cbirai, non- 
rfl^ipfc liq uid crystal composition further compris es an achiraj "quid crystal host the 
chirol nonraccmic compound ha s the mesogenic core: 

5 
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where Wis a lower olltyl group . 

14. (Cancelled). 

1 5. (Currently Amended) The composition of claim * 13j wherein *be said achiral 
liquid crystal host » comprises an achiral compo nnd selected from the group consisting of: 



6 
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— CgHi9 — ^ ^ = qc > B5 (MPmt* m»k- 

— ^C3 — ^ 




3 — iMDWM.a.o^y; 





^""^Q^O U /N (3" (MDW343.20V.); 



W w 

/=N 



/=N — ^ N 



N a —————— — — — - 
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two or more thereof. 



16-19. (Cancelled), 

20. (Currently Amended) The composition of claim 1 wherein i n the cbirol 
nonraeeroic compound n = in. 

21 . (Currently Amended) The composition of claim 1 wherein in tho plural 
ponraeemie compound Y is O, 

22. (Currently Amended) The composition of claim 1 wherein the etoal nonroecmic 
co mp o imdt? nrr pr™™* w ft n umipiniMiin nt n hf tntaj amount of ehirai compound in 
said chiral non-racemic liquid crystal composition is 10% or less. 

23 . (previously presented) The composition of claim 1 which has Ps of 1 0 nC/ cm' or 
more at room temperature. 

24. (Currently Amended) The composition of claim 23 wherein the chirnl 

ponrnrrm i r ewapennds «™ r rnrnnt nt Q iovo! of tQtal amoiint Q f g ft iral compolllld said 
chiraL non-racemic liquid crystal composition is 5% by weight or less. 

25-39. (Cancelled). 

40. (Currently Amended) A chirol nonroecmlc compound having the formula: 

8 
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CnF2nTlCukH2iifO 




XCR 



where wherein 

n and m are integers ranging from 1 to about 20; 

X is selected from the group consisting of a single bond, oxygen, -CO-, -OCO- , -C0-O- 4 
and a lower alkyl p-ou p. wherein where one or more carbon atoms of saidjower 
alkvl group is optionally s ub s tituted with one or more of replaced with oxygen 
or -CO- ; and 

CR is selected from the group consisting of: 



* indicate s on a s ymmetric carbon? 

R l and R 3 , independently of each other, are hydrogen, lower alkyl a w lower 
alkenyU groups optionally substituted with one or more hnlogtw n , 
lower haloalkyL or lower ha loalkenvl: and 

R 2 is « hydrogen, m alkyl, alkenyi, ether, thioether, or silyl group having from 1 
to about 20 carbon atoms wherein one or more CH2 groups are optionally 
replaced with -S-, -O-, -CO-, -CO-O-, -O-CO-, or -SifR'V -Si(R - 4 a, a»d 
where wherein R' is a lower alkyl optionally substituted with one or more 
halogens; 

provided at least one carbon center indicate d bv * is ap asy" 1 ™**™ gg rbon 



R 2 R 3 




wherein 



center. 



9 
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41 . (Currently Amended) A chiral, uon-racemic liquid crystal composition whteh 
comprises one or more comprising a chiral , non rocunic compounds having comppnndof 

the formula: 











-XCR 


\ A / 








W 2 


P 


w 3 





C,F,^C^.,-Y-« T -lAl.-[R A l n -fB| h -|R g 1o-XCfi 

wherein 

n is an integer from 1 to 20$ and 
m is an integer from 2 to 20; 

a, b, p and q are either 0 or 1, when pis 0 7 a is 0 and when q is 0, bis 0; 
Y is a single bond or an oxygen; 

X is selected from the group consisting of a single bond, oxygen, -CO-, O-C0-, -CO-O- 
and a lower alkyl group where one or more carbon atoms is optionally substituted 
with one or more of oxygen or -COs 

CR is a chiral, mm roccroie tail group cycept that CR cannot be ft chiral 

elected from the grft^ip consisting of: 




wherein 

gftth of R* and R 3 is independentl y h Y droEen- lower alkvL lower 
aikenvl lower haloalkv^ or lower haloalkenvl: 



io 
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R* is an alkvL alkenvL e ther. thloether, nr silyl K"" 10 havmg from 1 to 
about 20 carbon atoms wherein one or more CB? groups are 
optionally replaced with -S-. -Q>. -CO-. -CQ-Q-- -0-CO-. or - 
Si fR') ,. , and where R" is lower alkvl or lower haloalkvL 

provided at least one carbon center in dicated by * is an asymmetric 
carbon center; 

A and B, independently, are linker groups that con bo selected from the group consisting 
of -CO-, -0-CO-, -CO-O, -CH2-CH2-, -CH 2 -CH 2 -CK -0-CH 2 -CH 2 -, -C=C-, 
-G^G- -CH^CH- and -C C C~C -CH=C&CH=CH- . and 

WVwVft«d-W 3 , independently, repre s ent one or more optional o ub s tituentfl on core 
1 in go which can bo s elected from the group consisting of 8s halogen, alRyl, 
hoIooUcyU olltenyl, holoolKcnyl, nitro and nitrites and 

rings T, A and B together repre s enting the monogenic core ore aclccttt d fronj the 

group cyclohcxonc, cyelohoxene, a phenyl and n - nnphthyl group wherein ope 
or two ring CHj groups or CB group s are replaced by N , NH, O or CO . 

R T ., R A . and R B together represent a mesogenic core, wherein each of R T . ft\ and R B 
is independently selected from the gro up consisting of: 
(al cvelohexvlene. 

(h) 6-membered heterocvcloa^kvlene compare ftng or ffiS heteroatoms 
each of which is independently s elected from the group consisting of 
nitrogen and oxygen, 

l£) a^oaHceoyJene, 

(d) 6- membered heterocvcloalke nvlene comprising one or rwo 
hrteroatoms each of which is independently selected from the group 
consisting of ni trogen and oxygen. 

(e) phenylene, 

(f) naphthylengj and 
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fel heteroarvlene comprising one or two h eteroatoms *™h of which is 

i ndependently selected from the group consisting of nitrogen and 

ox yg en, 

wherein each of R T . R A - and R B is independently optionaUv substituted with 
one or more suhstitnents selected from t he group, consisting of hajfajg, 
alk y^ haloalkyL alkenvL haloa lkenvL nitre, and nitrjje. 

42. (Currently Amended) A chiral, non-racemic Uquid crystal composition which 
comprises one or more chira l^ noo raeomie compounds of claim 40. 

43. (Currently Amended) chind, now roeemic A compound of |he formula: 




44-45. (Cancelled). 

46. (Currently Amended) The chiral, non-racemic Uquid crystal composition of claim 
45 41, which eomprises-ft wherein the chiral ^on - rftocmie compound having feof the formula: 



47. (New) A non-racemic liquid crystal composition comprising a rod-like chiral 
liquid crystal compound and optionally an achiral liquid crystal host, wherein said rod-like chiral 
Uquid crystal compound comprises a mesogenic core moiety having an achiral fluorinated alkyl 
tail on one end of the long axis of said mesogenic core moiety and a chiral tail on the other end of 
the long axis of said mesogenic core moiety, wherein: 

said mesogenic core comprises a cyclic ring system, wherein said cycUc ring system is 
selected from the group consisting of cycloalkylene, cycloalkenylene, 

12 
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heterocycioalkylene, heterocycloalkenylene, arylene, heteroarylene, and a 
combination of two or more thereof, and 
said chiral tail comprises » chiral moiety selected from the group consisting of: 




wherein 

each of R 1 and R 3 is independently hydrogen, lower aikyl, lower alkenyl, lower 

haloalkyl, or lower haloalkenyl; and 
R 2 is an aikyl, alkenyl, ether, thioether, or sUyl group having from 1 to about 20 

carbon atoms wherein one or more CH2 groups are optionally replaced 

with -S-, -O-, -CO, -CO-O-, -O-CO-, or -Si(R'h, and where R' is lower 

alkyl or lower haloalkyl; 
provided at least one carbon center indicated by * is an asymmetric carbon center. 

48. (New) The non-racemic liquid crystal composition of Claim 47, wherein said 
mesogenic core moiety comprises three cyclic ring systems or less. 

49. (New) The non-racemic liquid crystal composition of Claim 48, wherein each of 
said cyclic ring system is selected from the group consisting of cyclohexylene, cyclohexenylene, 
heterocycloalkylene comprising one or two ring nitrogen atoms, heterocycloalkenylene 
comprising one or two ring nitrogen atoms, phenylene, naphthylene, and heteroarylene 
comprising one or two ring nitrogen atoms. 

50. (New) The non-racemic liquid crystal composition of Claim 47, wherein each of 
said cyclic ring system is independently a six-membered monocyclic ring system or a ten- 
merobered bicyclic ring system. 

13 
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51. (New) A rod-like liquid crystal compound comprising a mesogenic core moiety, 
wherein said mesogenic core moiety is substituted with an achiral fluorinated alkyi substituent on 
one end of the long axis of said mesogenic core moiety and a cbiral substituent on the other end 
of the long axis of said mesogenic core moiety, wherein: 

said mesogenic core comprises a cyclic ring system, wherein said cyclic ring system is 
selected from the group consisting of cycloaflcylene, cycloalkenylene, 
heterocycioaUcylene, beterocycloalkenyiene, arylene, heteroarylene, and a 
combination of two or more thereof, and 



said cbiral substituent comprises a chiral moiety selected from the group consisting of. 




wherein 

each of R l and R 5 is independently hydrogen, lower alkyl. lower alkenyl, lower 

baloalkyl, or lower haloalkenyl; and 
R 2 is an alkyl, alkenyl, ether, thioether, or silyl group having from I to about 20 

carbon atoms wherein one or more CH 2 groups are optionally replaced 

with -S-, -O-, -CO-, -CO-0-, -O-CCK or -Si(R% and where R' is lower 

alkyl or lower haloalkyl; 
provided at least one carbon center indicated by * is an asymmetric carbon center. 



14 
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